Table of Contents Experimental section

Materials
Instruments
Synthesis of the maleimide ligand.
Synthesis of Ir(III) complex.
Determination of free thiol content of HSA.
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Electron paramagnetic resonance experiment.
Cellular localization assay.
Immunofluorescence staining of HSA in A549 cells.
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Detection of intracellular 1 O2. Table S1 . Photophysical properties of Ir1 and Ir1-HSA. and human normal liver cell line (LO2) were purchased from Sigma-Aldrich. They were cultured in Roswell Park Memorial Institute medium (RPMI-1640, without phenol red in photo-experiments) with glutamine and penicillin/streptomycin.
Instruments
NMR spectra were recorded on a Bruker AV-400/300 spectrometer. Elemental analysis was performed by Exeter Analytical using a CHN/O/S Elemental Analyser (CE440). Positive ion ESI-MS spectra were obtained using an Agilent 6130B single quad coupled to an automated sample delivery system (isocratic Agilent 1100 HPLC without column) . UV-visible absorption spectra were recorded in 1-cm cuvettes on a Varian Cary 300 UV-vis spectrophotometer. The fluorescence spectra were recorded on a JASCO FP-6500 Fluorimeter (band width (ex): 5 nm; band width (em): 5 nm; ex = 405 nm; em = 450-650 nm). The EPR measurements were carried out at ambient temperature on a Bruker EMX spectrometer. The IR spectra were recorded on a PerkinElmer Fourier Transform Infrared Spectrometer. The confocal images were visualized using Zeiss 710 or 880 confocal microscopy (63 oil-immersion objective).
Synthesis of the Maleimide Ligand (E)
Overall synthetic scheme: 
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Synthesis of Ir(III) Complex (Ir1)
The iridium dimer [(ppy)4Ir2Cl2] 2 (0.05 mmol, 1 mol eq) and the maleimide ligand (0.3 mmol, 6
mol equiv) were placed in a round bottom flask and DCM and methanol (1:1, 30 mL) was added.
The mixture was stirred for 10 h at room temperature. After the reaction, solvents were reduced to 3 mL, NH4PF6 was added, the yellow solid was filtered and washed with water and diethyl Then, the absorbance of the generated 2-TP was determined and plotted against the concentration of the reagent.
Synthesis of Ir1-HSA Conjugate
The iridium complex (0. 
Spectroscopy (ICP-OES).
Electron Paramagnetic Resonance (EPR) Experiment
An LED lamp (465 nm) was used as light source. The sample was contained in a flat-cell nm) for 1 h at 37 C. The images were visualized under a 63 oil-immersion objective using a Zeiss confocal microscope.
Photocytotoxicity towards 2D Cells and 3D Spheroids
Cytotoxicities in the dark and light were determined for Ir1 and Ir1-HSA. Black or white 96-well plates were seeded with ca. 5,000 cells per well, and then incubated for 24 h. Varying concentrations (0-100 M) of the complexes (0.5-2% (v/v) DMSO) were added to the cells, incubated for 2 h, washed with PBS and fresh RPMI-1640 medium without phenol red was added to the wells. The plates used for photocytotoxicity determination were then irradiated using 465 nm light for 20 min. After irradiation, the cells were incubated for a further 46 h in complex-free medium, washed with PBS, and 50 L of 50% TCA was added. The plates were left in a fridge at 4 C for 2 h after which they were washed and dried. The cell viability was then determined by the SRB assay. 4 SRB dye (0.4% wt/v in 1% acetic acid) was added to the cells and left at ambient temperature. The plates were then washed vigorously with 1% acetic acid.
Tris-base (pH 10.5, 10 mM) was added and the cells were left for 30 min. The change in absorbance was measured at 510 nm using a Glo-max Multi Microplate Reader (Promega). 
S7
8 spheroids were used for each condition studied. IC50 values were determined as duplicates of 8 spheroids in three independent sets of experiments and their standard deviations were calculated as above.
Detection of Intracellular 1 O2
Intracellular ROS generation by Ir1 or Ir1-HSA after irradiation was detected using a red fluorescence cellular reactive oxygen species detection kit (ab186027, abcam). Firstly, the cultured cancer cells (10 5 cells) were incubated with 100 L/well of the ROS probe working solution for 1 h in the incubator, then treated with Ir1 or Ir1-HSA in the dark for 2 h, and washed with PBS. The 'light' plate was subjected to blue light irradiation for 5 min. The intensity of the red fluorescence was measured on a microplate reader (Promega) immediately. The excitation wavelength of the ROS probe was 520 nm, and the fluorescence was collected at 590-625 nm. Figure S1 . UV-vis absorption spectra of Ir1 in PBS (containing 2% DMSO) (a) before and after 12 h in the dark, and (b) before and after blue light irradiation (465 nm) for 1 h. 
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